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CONTROL OF ENERGY STORAGES IN A also comprises calculating a first power sharing ratio for the 
MICROGRID first energy storage , based on the first and second storage 

capabilities . The method also comprises sending control 
TECHNICAL FIELD signals comprising information based on the calculated first 

5 power sharing ratio , for controlling said first energy storage 
The present disclosure relates to a method of a control unit to inject an amount of power into the microgrid in accor 

for controlling an energy storage in a microgrid , as well as dance with the first power sharing ratio for correcting an 
to such a control unit . observed deviation ( e . g . frequency and / or voltage deviation 

from reference value ) in the microgrid . 
BACKGROUND 10 According to another aspect of the present invention , 

there is provided a first control unit for controlling a first 
A microgrid is a localized grouping of electricity genera energy storage in a microgrid . The first control unit com 

tion , energy storage , and loads that normally operates con - prises processor circuitry , and a data storage unit storing 
nected to a traditional centralized grid via a point of common instructions executable by said processor circuitry whereby 
coupling . Microgrids are part of the structure for so called 15 said control unit is operative to calculate a first storage 
distributed generation aiming at producing electrical power capability parameter for the first energy storage . The first 
locally from many small energy sources which may be control unit is also operative to transmit capability informa 
called distributed generators ( DG : s ) or micro sources . tion about the first storage capability parameter to at least a 

In a microgrid , system stability is improved with appli - second control unit configured for controlling a second 
cation of energy storage for continuous real and reactive 20 energy storage in the microgrid . The first control unit is also 
power injection that works as a stabilizer for the microgrid . operative to receive capability information about a second 
The main control philosophy for such stabilizer is real and storage capability parameter for the second energy storage 
reactive power injection based on local frequency and from the second control unit . The first control unit is also 
voltage deviation , respectively . In most scenarios , a larger operative to calculate a first power sharing ratio for the first 
storage / stabilizer is economical . However , in a microgrid , 25 energy storage , based on the first and second storage capa 
depending on growth , expansion and with higher penetration bilities . The first control unit is also operative to send control 
of DGs , it may be required to add a new storage / stabilizer in signals comprising information based on the calculated first 
an existing microgrid and that leads to scenarios with power sharing ratio , for controlling said first energy storage 
multiple stabilizers in the same microgrid . Moreover , a to inject an amount of power into the microgrid in accor 
planned multiple stabilizer scenario can also be beneficial 30 dance with the first power sharing ratio for correcting an 
for a microgrid with critical loads and frequency dependen - observed deviation in the microgrid 
cies . This scenario is also realistic considering the DG According to another aspect of the present invention , 
participation in system damping . there is provided an energy storage for a microgrid . The 

For improved power quality , the energy storages should energy storage comprises an energy storing device , e . g . a 
act fast but they always do have limits due to rating and 35 battery or a flywheel , and a storage controller comprising an 
energy left at time when needed . The charging and discharg - embodiment of the first control unit of the present invention . 
ing rate of any particular storage unit is also limited . A . According to another aspect of the present invention , 
drawback is that a high rate of discharge ( or charge ) of there is provided a microgrid comprising at least one DG , 
stored energy may cause tripping leading to power imbal - and a plurality of energy storages each comprising an 
ance and stability problems . With multiple storages in a 40 embodiment of the control unit of the present invention . 
microgrid , thus one of the key objectives would be to share According to another aspect of the present invention , 
the power injection among the storages appropriately . there is provided a computer program product comprising 

Control of multiple energy storages in a microgrid is computer - executable components for causing a control unit 
generally known , e . g . WO 2013 / 005875 discloses a coordi - to perform an embodiment of the method of the present 
nation control system for a microgrid having a first energy 45 invention when the computer - executable components are 
storage which can ouput a state of charge value to a central run on processor circuitry comprised in the control unit . 
control device , and a second energy storage for controlling According to another aspect of the present invention , 
an output based on a command from the central control there is provided a computer program comprising computer 
device . program code which is able to , when run on processor 

50 circuitry of a control unit , cause the control unit to calculate 
SUMMARY a first storage capability parameter for a first energy storage 

in a microgrid . The code is also able to cause the control unit 
It is an objective of the present invention to improve the to transmit capability information about the first storage 

stability of a microgrid having a plurality of energy storages , capability parameter to at least a second control unit con 
by means of a novel control mechanism for controlling at 55 figured for controlling a second energy storage in the micro 
least one of the energy storages . grid . The code is also able to cause the control unit to receive 

According to an aspect of the present invention , there is capability information about a second storage capability 
provided a method performed by a first control unit for parameter for the second energy storage from the second 
controlling a first energy storage in a microgrid . The method control unit . The code is also able to cause the control unit 
comprises calculating a first storage capability parameter for 60 to calculate a first power sharing ratio for the first energy 
the first energy storage . The method also comprises trans - storage , based on the first and second storage capabilities . 
mitting capability information about the first storage capa - The code is also able to cause the control unit to send control 
bility parameter to at least a second control unit configured signals comprising information based on the calculated first 
for controlling a second energy storage in the microgrid . The power sharing ratio , for controlling said first energy storage 
method also comprises receiving capability information 65 to inject an amount of power into the microgrid in accor 
about a second storage capability parameter for the second dance with the first power sharing ratio for correcting an 
energy storage from the second control unit . The method observed deviation in the microgrid . 
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According to another aspect of the present invention , FIG . 10 is a schematic flow chart of embodiments of the 
there is provided a computer program product comprising an method of the present invention . 
embodiment of the computer program of the present inven 
tion , and a computer readable means on which the computer DETAILED DESCRIPTION 
program is stored . 

By transmitting the storage capability parameter of the Embodiments will now be described more fully herein 
first energy storage to the second control unit and receiving after with reference to the accompanying drawings , in which 
a , typically corresponding , storage capability parameter of certain embodiments are shown . However , other embodi 
the second energy storage from said second control unit , the ments in many different forms are possible within the scope 
first control unit is able to locally calculate the power sharing 10 of the present disclosure . Rather , the following embodi 
ratio for the first storage unit , without the need for a central ments are provided by way of example so that this disclosure 
control unit . Each of the energy storages is associated with will be thorough and complete , and will fully convey the 
its own control unit , e . g . positioned locally with its storage scope of the disclosure to those skilled in the art . Like 
unit such as integrated in its storage control . The storage numbers refer to like elements throughout the description . 
capability parameters may e . g . be broadcasted from each of 15 FIG . 1 illustrates an embodiment of a microgrid 1 com 
the ( or all participating ) control units of respective energy prising a plurality of distributed generators ( DG ) 5 as well 
storages to all of the other control units in the microgrid as a plurality of energy storages 2 each comprising an energy 
which are participating in power sharing . storing device 4 , e . g . a battery or flywheel , and a local 

The decentralised coordinated control in accordance with storage controller 3 for controlling the charging / discharging 
the present invention may provide more economic and stable 20 of power of the energy storing device 4 , e . g . injection of 
system operation , as well as flexibility in allowing adding or power into the microgrid . In accordance with the present 
removing of energy storages of the microgrid . invention , the storage controllers 3 can communicate with 

Generally , all terms used in the claims are to be inter - each other , e . g . via radio or wired signalling ( possibly 
preted according to their ordinary meaning in the technical broadcasted ) , to exchange storage capability parameters of 
field , unless explicitly defined otherwise herein . All refer - 25 the respective energy storages 2 with each other , for 
ences to " a / an / the element , apparatus , component , means , enabling control of the storages 2 in a decentralized manner 
step , etc . ” are to be interpreted openly as referring to at least without the need for a central control unit . 
one instance of the element , apparatus , component , means , FIG . 2 illustrates an embodiment of an energy storage 2 
step , etc . , unless explicitly stated otherwise . The steps of any comprising a storage controller 3 , which is configured for 
method disclosed herein do not have to be performed in the 30 controlling an energy storing device 4 by means of a 
exact order disclosed , unless explicitly stated . The use of converter 23 , also forming part of the energy storage 2 , via 
" first " , " second ” etc . for different features / components of which the energy storing device 4 is connected in the 
the present disclosure are only intended to distinguish the microgrid 1 . The storage controller 3 comprises a regular 
features / components from other similar features / compo control module , herein called the storage primary control 22 , 
nents and not to impart any order or hierarchy to the 35 as well as a control unit 21 , herein called the storage 
features / components . participation controller , in accordance with the present 

invention . In accordance with the present invention , the 
BRIEF DESCRIPTION OF THE DRAWINGS participation controller 21 governs the participation of the 

energy storage 2 in power sharing with other energy storages 
Embodiments will be described , by way of example , with 40 in the microgrid . The participation controller 21 obtains one 

reference to the accompanying drawings , in which : or more capability parameters of the energy storing device 
FIG . 1 is a schematic circuit diagram of an embodiment 4 , e . g . available energy stored ( energy state ) , power rating , 

of a microgrid in accordance with the present invention . current limit , and / or charge / discharge rate limit . The fre 
FIG . 2 is a schematic block diagram of a storage control quency of e . g . energy state sampling may be in the range of 

ler comprising an embodiment of a control unit in accor - 45 every 1 - 10 minutes , which is much slower than the control 
dance with the present invention . loops in the primary controller . The parameters may also or 

FIG . 3 is a more detailed schematic block diagram of a alternatively relate to other parts of the energy storage 2 than 
storage controller comprising an embodiment of a control the energy storing device 4 , e . g . power rating etc . of the 
unit in accordance with the present invention . converter ( e . g . a voltage sourced converter , VSC ) . It stores 

FIG . 4 is a schematic graph illustrating an embodiment of 50 these parameters and transmits it to one or more other 
power sharing among energy storages based on gains for a participation controllers of other energy storages in the 
frequency deviation in accordance with the present inven - microgrid 1 . The same procedure is followed by the other 

energy storages , whereby the participation controller 21 also 
FIG . 5 is a schematic graph illustrating another embodi receives corresponding capability parameter ( s ) from the 

ment of power sharing among energy storages based on 55 other participation controllers . Based on the capability 
gains for a frequency deviation in accordance with the parameters of its own storage as well as the parameters 
present invention . received from the other storages participating in the power 

FIG . 6 is a schematic bar graph illustrating different sharing , the participation controller 21 calculates a power 
examples of storage capability parameters of different sharing ratio , e . g . how much ( e . g . percentage ) of the total 
energy storages . 60 amount of power which needs to be injected into the 

FIG . 7 is another schematic bar graph illustrating different microgrid for stabilizing it should be injected by its own 
examples of storage capability parameters of different storage 2 . Based on this ratio , the participation controller 21 
energy storages . sends control signals to the primary control 22 which then 

FIG . 8 is a schematic functional block diagram of an executes the control of switches in the converter 23 for 
embodiment of the control unit of the present invention . 65 injecting the proper amount of power from the energy 

FIG . 9 is a schematic component block diagram of an storing device 4 . For instance , the participation controller 21 
embodiment of the control unit of the present invention . may use the power sharing ratio for calculating a gain which 

tion . 
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is sent with the control signals to the primary control 22 . In increased in accordance with their respective gain m2 and 
some embodiments of the present invention , the participa - m3 limited power of storage 1 . 
tion controller 21 transmits also the power sharing ratio to FIG . 6 illustrates a situation with three energy storages 
the other energy storages participating in the power sharing , ( storage 1 , storage 2 and storage 3 ) where storage 1 has a lot 
and thus also receive the corresponding power sharing ratios 5 of spare stored energy which is available for injection into 
calculated by the other participation controllers . This may the microgrid , but it is relatively close to its current limit 
have the advantage of allowing each of the participation which means that it cannot much increase its injected 
controllers to check its calculations with the calculations of current . Thus , if the current sharing ratio is based on the 

the other participation controllers . In some embodiments of available stored energy in each storage , then storage 1 may 
the present invention , the participation controller may also 10 hit its current limit , e . g . report this as a fault or such to the 

other energy storages which will have to compensate . For receive information about failures etc . of other energy instance , the smaller storage 3 is far away from its current storages 2 , typically from the failed energy storage ' s par limit and is thus able to increase its current output to ticipation controllers or from another element in the micro compensate . 
grid 1 . Such a failure message may e . g . inform the partici - 15 FIG . 7 illustrates a situation with the three storages of 
pation controller that the failed energy storage is no longer FIG . 6 where storage 1 is limited in its participation in the 
able to participate in the power sharing , or is only able to power sharing and brought to a fixed power sharing ratio of 
participate to a specified degree . The participation controller 20 % . Also this may be reported to the other participation 
21 may then account for this when calculating its power controllers as a fault or similar . The power sharing ratios of 
sharing ratio . 20 the other energy storages are adjusted to compensate . In 

FIG . 3 illustrates another embodiment of an energy stor some cases , a storage may be deactivated completely , and 
age 2 , in which an embodiment of the primary control 22 is the remaining energy storages are informed and compensate . 
shown in more detail . The participation controller 21 is as These ratio calculations may also / alternatively be based on 
described in relation to FIG . 2 , and calculates droop gains , different priorities , such as for supplying power to a critical 
denoted m for the calculation of the real ( also called active ) 25 load , a sensitive grid location etc . 
power reference Prerand n for the calculation of the reactive FIG . 8 is a functional illustration of an embodiment of the 
power reference Qrer , which are sent to a droop controller of storage participation controller 21 . In accordance with this 
the primary controller 22 as information in the control embodiment , first the power sharing ratio is calculated based 
signals . The frequency fmess and the voltage V mess are on own and received storage capabilities . Then , the power 
measured at a point in the microgrid 1 which is close to the 30 sharing ratio is adjusted based on any fault messages , e . g . 
point at which the energy storage 2 is configured to inject with information of deactivation , limit hitting or failure of 
current in the microgrid . These measured values are com - any other power storage . Then , the adjusted power sharing 
pared to reference setpoint values to obtain the deviations Af ratio is cross - checked with corresponding power sharing 
and AV . Based on these deviations and the gains m and n ratios received from the other energy storages , and if nec 
received from the participation controller , the power refer - 35 essary adjusted to be brought into line with these to obtain 
ences Prer and Qrer are calculated , e . g . as Pref = mxAf and a final power sharing ratio which is stored and used to 
QuefnXAV , see also FIGS . 4 and 5 . In a current reference control current injection , and broadcasted to the other energy 
generation module in the primary control 22 , the power storages . 
references are compared with corresponding measured FIG . 9 illustrates an embodiment of a control unit , e . g . the 
power injection values of the energy storage , P meas and 40 participation controller 21 or storage controller 3 discussed 
Qmeas , to calculate the real power current reference idrer and herein . The control unit 21 comprises processor circuitry 91 
the reactive power current reference igref ( the d and a e . g . a central processing unit ( CPU ) . The processor circuitry 
designations for the d and q axes used in control ) . The 91 may comprise one or a plurality of processing units in the 
current references are then , in a current control module in form of microprocessor ( s ) . However , other suitable devices 
the primary control 22 , compared with the corresponding 45 with computing capabilities could be comprised in the 
measured injected currents idmeas and igmeas to produce processor circuitry 91 , e . g . an application specific integrated 
pulse - width modulation ( PWD ) control signals to the VSC circuit ( ASIC ) , a field programmable gate array ( FPGA ) or 
23 for controlling the current injected into the microgrid 1 a complex programmable logic device ( CPLD ) . The proces 
from the energy storing device 4 . sor circuitry 91 is configured to run one or several computer 

FIG . 4 illustrates how the active power references P1 , P2 50 program ( s ) or software ( SW ) 95 stored on a storage medium 
and P3 may be calculated for three energy storages ( storage 94 of a computer program product 93 in a data storage 92 of 
1 , storage 2 and storage 3 ) participating in power sharing for one or several storage unit ( s ) e . g . a memory . The storage unit 
injecting the total active power P = P1 + P2 + P3 into the micro - comprises a computer readable means 94 as discussed herein 
grid based on the calculated frequency deviation Af and the and may e . g . be in the form of a Random Access Memory 
calculated respective gains ml , m2 and m3 of the three 55 ( RAM ) , a Flash memory or other solid state memory , or a 
energy storages . ml : m2 : m3 are proportional to P1 : P2 : P3 in hard disk , or be a combination thereof . The processor 
accordance with the embodiment of FIG . 4 . The slope of the circuitry 91 may also be configured to store data in the 
droop is the gain of the feed - back control loop and can be storage 92 , as needed . The control unit 21 also comprises a 
selected ( within stability limit ) based on energy left in the control interface 96 for sending control signals for control of 
storage , power rating , or any other constraint . However , it 60 the energy storage 2 , e . g . to the primary control 22 . Further , 
should be noted that the gains need not be linear . Gains of the control unit 21 comprises a communication interface 97 
some storages may e . g . be exponential or stair - shaped for transmitting and receiving information signals from 

FIG . 5 illustrates a similar situation as in FIG . 4 , but with corresponding control units of other energy storages in the 
a power limit Pllim put on the first energy storage ( storage microgrid 1 . 
1 ) . The active power references are then calculated as 65 FIG . 10 illustrates embodiments of the method of the 
P = Pilim + P2 + P3 where the power references P2 and P3 of present invention . The method is performed by a first control 
the two other energy storages ( storage 2 and storage 3 ) are unit 21 ( or possibly 3 ) for controlling a first energy storage 

eas 

meas 
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2 in a microgrid 1 . The control unit 21 calculates 101 a first in the microgrid . The control unit also comprises means ( e . g . 
storage capability parameter for the first energy storage 2 . the processor circuitry 91 in cooperation with the commu 
Capability information about the calculated 101 first storage nication interface 97 ) for receiving 103 capability informa 
capability parameter is transmitted 102 to at least a second tion about a second storage capability parameter for the 
control unit 21 or 3 configured for controlling a second 5 second energy storage 2 from the second control unit 21 . The 
energy storage 2 in the microgrid 1 . Before , after or during control unit also comprises means ( e . g . the processor cir 
the calculating 101 and transmitting 102 , capability infor - cuitry 91 ) for calculating 104 a first power sharing ratio for 
mation about a second storage capability parameter for the the first energy storage 2 , based on the first and second 
second energy storage is received 103 from the second storage capabilities . The control unit also comprises means 
control unit . Then , a first power sharing ratio for the first 10 ( e . g . the processor circuitry 91 in cooperation with the 
energy storage 2 is calculated 104 based on the calculated control interface 96 ) for sending 111 control signals com 
101 first and received 103 second storage capabilities . prising information based on the calculated first power 
Finally , control signals comprising information ( e . g . gains ) sharing ratio , for controlling said first energy storage 2 to 
based on the calculated 104 first power sharing ratio are sent inject an amount of power P1 into the microgrid 1 in 
111 ( e . g . to a primary control 22 or directly to the converter 15 accordance with the first power sharing ratio for correcting 
23 ) , for controlling said first energy storage 2 to inject an an observed deviation Af and / or AV in the microgrid . 
amount of power P1 into the microgrid 1 in accordance with The present disclosure has mainly been described above 
the first power sharing ratio for correcting an observed with reference to a few embodiments . However , as is readily 
deviation Af and / or AV in the microgrid 1 . appreciated by a person skilled in the art , other embodiments 

In some embodiments of the present invention , also ratio 20 than the ones disclosed above are equally possible within the 
information about the first power sharing ratio is transmitted scope of the present disclosure , as defined by the appended 
106 to the at least second control unit . And , correspondingly , claims . 
ratio information comprising information about a second The invention claimed is : 
power sharing ratio for the second energy storage , as cal 1 . A decentralised control method performed by a first 
culated by the second control unit , is received 107 from the 25 control unit for controlling a first energy storage in an 
second control unit . Optionally , a second power sharing ratio electrical power microgrid comprising a plurality of energy 
for the second energy storage , based on the first and second storages each comprising a respective control unit , the 
storage capabilities , has also been calculated 105 , whereby method comprising : 
the transmitted 106 ratio information may also comprises calculating a first storage capability parameter for the first 
information about the second power sharing ratio , allowing 30 energy storage of the plurality of energy storages ; 
the second control unit to compare it with its own calcula transmitting capability information about the first storage 
tions . Optionally , the first control unit 21 compares 109 the capability parameter to at least a second control unit 
second power sharing ratio from the second control unit with configured for controlling a second energy storage of 
the second power sharing ratio calculated 104 by the first the plurality of energy storages ; 
control unit , before sending 111 the control signals . 35 receiving capability information about a second storage 

In some embodiments of the present invention the capability parameter for the second energy storage 
received 107 ratio information further comprises informa from the second control unit ; 
tion about the first power sharing ratio as calculated by the calculating a first power sharing ratio for the first energy 
second control unit 21 , whereby the method may further storage , based on the first and second storage capabili 
comprise comparing 108 the received 107 information about 40 ties ; 
the first power sharing ratio with the first power sharing ratio receiving , from the second control unit , ratio information 
calculated 104 by the first control unit 21 , before sending comprising information about a second power sharing 
111 the control signals . ratio for the second energy storage , as calculated by the 

In some embodiments of the present invention , a first second control unit ; 
power sharing gain ml ( or possibly mllimit ) is calculated 45 adjusting the calculated first power sharing ratio based on 
110 by the first control unit 21 based on the first power the received information about the second power shar 
sharing ratio , whereby the sent 111 control signal informa ing ratio ; and 
tion based on the calculated 104 first power sharing ratio sending control signals comprising information based on 
may also comprise information about said first power shar the calculated first power sharing ratio , for controlling 
ing gain ml . 50 said first energy storage to inject an amount of power 

In some embodiments of the present invention , the cal into the microgrid in accordance with the first power 
culating 101 a first storage capability parameter is based on sharing ratio for correcting an observed deviation in the 
available energy in the first energy storage 2 , a power rating microgrid . 
of the first energy storage 2 , a current limit of the first energy 2 . The method of claim 1 , further comprising : 
storage 1 , and / or a charge / discharge rate limit of the first 55 transmitting ratio information about the first power shar 
energy storage 2 . ing ratio to the at least second control unit . 
Below follows another aspect of the present invention . 3 . The method of claim 2 , further comprising : 
According to an aspect of the present invention , there is calculating a second power sharing ratio for the second 

provided a first control unit 21 for controlling a first energy energy storage , based on the first and second storage 
storage 2 in a microgrid 1 . The control unit comprises means 60 capabilities ; 
( e . g . the processor circuitry 91 ) for calculating 101 a first wherein the transmitted ratio information also comprises 
storage capability parameter for the first energy storage 2 . information about the second power sharing ratio . 
The control unit also comprises means ( e . g . the processor 4 . The method of claim 3 , further comprising : 
circuitry 91 in cooperation with the communication interface comparing the second power sharing ratio from the sec 
97 ) for transmitting 102 capability information about the 65 ond control unit with the second power sharing ratio 
first storage capability parameter to at least a second control calculated by the first control unit , and adjusting the 
unit 21 configured for controlling a second energy storage 2 calculated second power sharing ratio based on the 
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second power sharing ratio from the second control a data storage unit storing instructions executable by said 
unit , before sending the control signals . processor circuitry whereby said control unit is opera 

5 . The method of claim 1 , wherein the received ratio tive to : 
information further comprises information about the first calculate a first storage capability parameter for the first 
power sharing ratio as calculated by the second control unit , 5 energy storage of the plurality of energy storages ; 
the method further comprising : transmit capability information about the first storage 

comparing the received information about the first power capability parameter to at least a second control unit 
sharing ratio with the first power sharing ratio calcu configured for controlling a second energy storage of 
lated by the first control unit , and adjusting the calcu the plurality of energy storages ; 
lated first power sharing ratio based on the first power receive capability information about a second storage 
sharing ratio from the second control unit , before capability parameter for the second energy storage 
sending the control signals . from the second control unit ; 

6 . The method of claim 1 , further comprising : calculate a first power sharing ratio for the first energy 
calculating a first power sharing gain based on the first 15 storage , based on the first and second storage capabili 
power sharing ratio ; ties ; 

wherein the sent control signal information based on the receive , from the second control unit , ratio information 
calculated first power sharing ratio comprises informa comprising information about a second power sharing 
tion about said first power sharing gain . ratio for the second energy storage , as calculated by the 

7 . The method of claim 1 , wherein the calculating a first 20 second control unit ; 
storage capability parameter is based on available energy in adjust the calculated first power sharing ratio based on the 
the first energy storage , power rating of the first energy received information about the second power sharing 
storage , current limit of the first energy storage , and / or ratio ; and 
charge / discharge rate limit of the first energy storage . send control signals comprising information based on the 

8 . A computer program product comprising computer - 25 calculated first power sharing ratio , for controlling said 
executable components for causing a control unit to perform first energy storage to inject an amount of power into 
the method of claim 1 when the computer - executable com the microgrid in accordance with the first power shar 
ponents are run on processor circuitry comprised in the ing ratio for correcting an observed deviation ( Af ; AV ) 
control unit . in the microgrid . 

9 . A first control unit for decentralised control of a first 30 11 . A microgrid comprising : 
energy storage in an electrical power microgrid comprising at least one distributed generator , DG ; and 
a plurality of energy storages each comprising a respective a plurality of energy storages including : 
control unit , the control unit comprising : an energy storing device , e . g . a battery or a flywheel ; and 

a processor circuitry ; and a storage controller comprising a control unit including : 
a data storage unit storing instructions executable by said 35 a proccessor circuitry ; and 

processor circuitry whereby said control unit is opera a data storage unit storing instructions executable by said 
tive to : processor circuitry whereby said control unit is opera 

calculate a first storage capability parameter for the first tive to : 
energy storage of the plurality of energy storages ; calculate a first storage capability parameter for the first 

transmit capability information about the first storage 40 energy storage of the plurality of energy storages ; 
capability parameter to at least a second control unit transmit capability information about the first storage 
configured for controlling a second energy storage of capability parameter to at least a second control unit 
the plurality of energy storages ; configured for controlling a second energy storage of 

receive capability information about a second storage the plurality of energy storages ; 
capability parameter for the second energy storage 45 receive capability information about a second storage 
from the second control unit ; capability parameter for the second energy storage 

calculate a first power sharing ratio for the first energy from the second control unit ; 
storage , based on the first and second storage capabili calculate a first power sharing ratio for the first energy 

storage , based on the first and second storage capabili 
receive , from the second control unit , ratio information 50 ties ; 

comprising information about a second power sharing receive , from the second control unit , ratio information 
ratio for the second energy storage , as calculated by the comprising information about a second power sharing 
second control unit ; ratio for the second energy storage , as calculated by the 

adjust the calculated first power sharing ratio based on the second control unit ; 
received information about the second power sharing 55 adjust the calculated first power sharing ratio based on the 
ratio ; and received information about the second power sharing 

send control signals comprising information based on the ratio ; and 
calculated first power sharing ratio , for controlling said send control signals comprising information based on the 
first energy storage to inject an amount of power into calculated first power sharing ratio , for controlling said 
the microgrid in accordance with the first power shar - 60 first energy storage to inject an amount of power into 
ing ratio for correcting an observed deviation ( Af ; AV ) the microgrid in accordance with the first power shar 
in the microgrid . ing ratio for correcting an observed deviation ( Af ; AV ) 

10 . An energy storage for a microgrid , the energy storage in the microgrid . 
comprising : 12 . A computer program for decentralised control of a first 

an energy storing device , e . g . a battery or a flywheel ; and 65 energy storage in an electrical power microgrid comprising 
a storage controller comprising a control unit including : a plurality of energy storages each comprising a respective 
a proccessor circuitry ; and control unit , the computer program comprising computer 
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program code which is able to , when run on processor 
circuitry of the control unit of the first energy storage , cause 
the control unit to : 

calculate a first storage capability parameter for the first 
energy storage of the plurality of energy storages ; 

transmit capability information about the first storage 
capability parameter to at least a second control unit 
configured for controlling a second energy storage of 
the plurality of energy storages ; 

receive capability information about a second storage 10 
capability parameter for the second energy storage 
from the second control unit ; 

calculate a first power sharing ratio for the first energy 
storage , based on the first and second storage capabili 
ties ; 15 

receive , from the second control unit , ratio information 
comprising information about a second power sharing 
ratio for the second energy storage , as calculated by the 
second control unit ; 

adjust the calculated first power sharing ratio based on the 20 
received information about the second power sharing 
ratio ; and 

send control signals comprising information based on the 
calculated first power sharing ratio , for controlling said 
first energy storage to inject an amount of power into 25 
the microgrid in accordance with the first power shar 
ing ratio for correcting an observed deviation ( Af ; AV ) 
in the microgrid . 

13 . A computer program product comprising a computer 
program according to claim 12 and a computer readable 30 
means on which the computer program is stored . 

* * * * * 


